Objective: Health-related quality of life (HRQOL) in hypertensive patients may be influenced by the presence and the knowledge of disease, beliefs associated with the disease, blood pressure (BP) control, and drug utilization. The impact of hypertension on HRQOL in hypertensive patients compared to the normal population has not been assessed in Nigeria, the most populous country in sub-Saharan Africa. This study compares HRQOL in hypertensive patients and the normal population; the effect of BP control and medication on HRQOL of hypertensive patients is also assessed. Materials and methods: A prospective cross-sectional study of 713 individuals, 606 were hypertensive patients attending the University College Hospital in Oyo State, Nigeria, while 107 were normal persons residing in Ibadan. Data on sociodemographic status, clinical variables, and drug utilization were collected. World health organization-quality of life short version (WHO-QOL-BREF) questionnaires were used to assess HRQOL of participants. Results: Hypertensive patients had poorer HRQOL compared with normal individuals in the physical health (p < 0.05), psychological (p < 0.01), and total quality of life domains. Blood pressure control had no effect on HRQOL in domain (p > 0.05). Drug use significantly worsened HRQOL of hypertensive patients in the psychological (p ˂ 0.01), social relationship (p < 0.01), and the total quality of life domains (p < 0.01). Multiple regression analysis showed that while income per month was positively predictive of physical, psychological, and total quality of life domains (r 2 = 1.988, p=0.001; r 2 = 3.710, p < 0.001; r 2 = 2.748, p < 0.001), symptom count was negatively predictive of the same (r 2 = -0.746, p = 0.005; r 2 = 1.869, p < 0.001; and r 2 = -1.094; p < 0.001), respectively. Reduced symptoms and higher income improved quality of life in hypertensive patients. Conclusion: The presence of hypertension and antihypertensive medication reduced HRQOL of hypertensive patients, although BP control surprisingly did not impact HRQOL. However, lower symptom count and higher income improved quality of life.
Introduction
Health-related quality of life (HRQOL) of individuals may be affected in most disease conditions, particularly chronic, lifelong diseases such as hypertension. Knowledge of the disease as well as medication contributes significantly to the deterioration of HRQOL [1] . Hypertension, the most common noncommunicable disease affecting ~ a billion of the world's population, is the most important risk factor in the development of cardiovascular and renal diseases [2] , with many of the individuals being unaware of their status [3] . Individuals from African descent are mostly affected by this disease because of genetic predispositions [4] . The goal of drug therapy should not only be to improve clinical outcomes of diseases but also improve the quality of life of patients.
Various instruments are available to assess HRQOL of individuals across cultures. The WHOQOL-BREF questionnaire, one of such instruments, has been vigorously tested cross-culturally to ensure its validity and reliability [5] . HRQOL studies carried out in the hypertensive population suggest low quality of life when compared to normotensive individuals [6, 7, 8] . However, there are inconsistent reports of HRQOL among hypertensive patients with controlled blood pressure (BP) and those with uncontrolled BP; while some reported no significant difference [9, 10] , others [11, 12, 13] showed better quality of life in patients with controlled BP. The presence of complications/comorbidities such as diabetes and cardiovascular complications further reduces HRQOL of hypertensive patients [14, 15, 16, 17] . Although Nigeria, as with other sub-Saharan Africa countries, is encumbered with diverse communicable diseases, such as malaria, tuberculosis, and HIV, the current rise in the hypertensive population could lead to a decline in HRQOL of the general populace, negatively impacting socio-economic growth of the country.
In Africa, limited studies [12] have been carried out to assess the HRQOL in hypertensive patients, and none have been done to assess any discrepancies between hypertensive patients and normal individuals, although the hypertensive population in these developing countries, particularly in urban regions, is comparable to that in developed countries.
This study compares the HRQOL in hypertensive patients with a reference population, determining the extent to which HRQOL is affected by the presence of the disease. The effect of BP control, antihypertensive drugs prescribed, and presence of complications/ comorbidities on HRQOL of hypertensive patients were also studied.
Materials and methods
This was a prospective analytical crosssectional study, carried out at the University College Hospital Ibadan, Oyo state, the foremost tertiary institutional in Nigeria, located in the south west of the country. The healthrelated quality of life (HRQOL) between individuals diagnosed with hypertension and normotensive individuals were compared. Normotensive individuals were from the general population resident in Ibadan. This study was carried out daily for a period of 6 months. Consecutive hypertensive patients at any stage of hypertension, with or without complication/comorbidity, attending the out-patient clinics of the University College Hospital, Ibadan, and healthy individuals residing in Ibadan were recruited for the study after obtaining informed consent. Ethical approval was given by the University of Ibadan/University College Hospital (UI/CH) Joint Ethical Committee.
All participants were between the ages of 30 and 85 years. Patients willing to participate present on each clinic day, and normotensive individuals residing in Ibadan were included. Only hypertensive patients who were adherent, i.e., kept appointments and followed drug prescription were studied.
Sociodemographic data (age, gender, religion, marital status, type of family, educational training, type of job, and monthly income) and data on clinical variables of hypertensive patients were also obtained following a preformed template. Clinical variables studied included number of diagnoses, body mass index [18] , history of alcohol intake and smoking, prevalence of symptoms, number of antihypertensive drug prescribed per day, BP control as stipulated by the World Health Organization/International Society of Hypertension (WHO/ISH) guidelines [19] on hypertension management.
A modified WHO-BREF quality of life questionnaire [5] was used to measure the HRQOL of participants. The questionnaire is divided into four main domains designated to assess the physical, psychological, social relationship, and environmental status of an individual. It is scored on a final scale of 0 -100, with 0 being the worst possible health status, and 100 the best. Questionnaires were distributed by trained research assistants; verbal translation into the local dialect (Yoruba) was done by the assistants for participants with poor command of English.
Only questionnaires that were ≥ 80% complete were analyzed. Descriptive statistics were used to analyze sociodemographic details of all participants and clinical data of hypertensive patients. The mean scores of participants in all domains of the WHO-BREF questionnaires were calculated with standard deviations, Mann-Whitney U-test was used to ascertain the significance between the mean values of HRQOL of hypertensive and non-hypertensive participants. The effect of BP control and antihypertensive drug classes on HRQOL of hypertensive individuals was studied using Independent Samples t-test. Statistical significance was defined as p < 0.05. Multiple linear regression analysis was used to test association between HRQOL domains and sociodemographic/ clinical variables. SPSS (version 17) (Chicago, IL, USA) was used for data analysis.
Results
A total of 780 questionnaires were distributed to individuals who met the inclusion criteria; 752 were recovered giving a recovery rate of 96.4%. Out of the 752 questionnaires, 713 were included for final analysis as they were 80% complete. Hypertensive patients made up 85.1% (606) of the study participants, while individuals not diagnosed with the disease made up 14.9% (107). The mean age of participants was 57.1 ± 12.9 years, with most individuals between the ages of 60 and 69 years. The female to male ratio was 1 : 0.85, Multiple diagnoses were seen in ~ 31.2% of patients. The most common comorbidities/ complications observed was hypertensive heart disease and diabetes. Calcium channel blockers (CCBs) + angiotensin converting enzyme inhibitor (ACEI) + diuretics (D) was the most commonly prescribed drug combination. Single-drug therapy was observed in 11.6% (70) of the hypertensive participants, while 25.9% (157) were not on drug therapy but lifestyle modification. The rest of the hypertensive participants were on multipledrug therapy, with some receiving as many as four different classes of antihypertensive drugs. Most hypertensive individuals (61.9%, n = 375) had poorly controlled BP, only 38.1% (231) had optimal BP control. Most patients complained of breathlessness (31.8%), while other symptoms, such as dizziness, hearing problems, headache, fatigue, cough, fever, and altered taste, were prevalent among hypertensive participants ( Table 2) . Most of the patients claimed never to have smoked (98.7%) or consumed alcohol (93.2%).
The mean total quality of life score of all participants was 64.16 ± 9.15. Participants "without hypertension" had a significantly higher HRQOL in the physical health (Z = -2.20, p = 0.028 Sig < 0.05 2 tailed), psychological (Z = -6.49, p = 0.00 Sig < 0.01 2 tailed), and total HRQOL domains T_QOL (Z = -3.34, p = 0.000 Sig < 0.01 2 tailed) than those diagnosed with hypertension (Table 3 ). There was no significant difference in HRQOL, in any domain between patients with optimal BP control and those with uncontrolled high BP (Table 3 ). In the psychological, social relationships, and total quality of life (T_QOL) score domains, hypertensive patients on antihypertensive drugs had significantly lower HRQOL (p < 0.01) than those not on drug therapy (Table 4) . Sex, marital status, type of family, symptom count, and educational status had influence on the psychological domain score of participants (Table 5) , while total quality of life was affected by type of family, symptom count, and educational status (Table 6 ). Regression analysis showed that while income per month was positively predictive of physical, psychological, and total quality of life domains (r 2 = 1.988, p = 0.001; r 2 = 3.710, p < 0.001; r 2 = 2.748, p < 0.001), symptom count was negatively predictive of the same (r 2 = -0.746, p = 0.005; r 2 = 1.869, p < 0.001; and r 2 = -1.094; p < 0.001), respectively. Thus, the predictive analysis of variables against domains showed that increasing symptom count was a significant negative predictor of mean quality of life score in all domains (p < 0.01), while increasing income of individuals per month was a significant positive predictor of quality of life scores in all domains (p < 0.01) except the social relationship domain ( Table 7 ). The environment domain recorded the highest positive predictive value with income per month, r 2 = 4.500, p < 0.001.
Discussion
Healthrelated quality of life has been found to be poorer among individuals with hypertension compared to individuals without the ailment. This is largely thought to be caused by labelling effect of the disease since hypertension is mostly asymptomatic, and adverse effect of drugs used in treatment could contribute to a poorer quality of life among patients. In this study, in the physical (p < 0.05), psychological (p < 0.01), and total quality of life (p < 0.01) domains, individuals with hypertension had a significantly poorer HRQOL than those without hypertension. This finding corraborates results from a systematic study [6] carried out by Trevisol and colleagues, in which meta-analysis of 20 studies revealed a lower quality of life in the physical (-2.43; 95% confidence interval (CI) from -4.77 to -0.0) and mental (-1.68; 95% CI from -2.14 to -1.23) domains. Quality of life in hypertensive individuals was also shown to be slightly worse than normotensives. Blood pressure control was poor among patients but had no significant effect on quality of life in patients in any of the domains; comparable quality of life between patients with controlled BP, and those without controlled BP is a strong indication that individual beliefs, and attitudes, and the absence of the disease contributes to the measure of quality of life, affecting it positively or negatively. This finding differs from a previous study, which showed better quality of life with reduction of BP [11, 12, 13] . Most patients had hypertension alone (68.8%), although some had 3 or more comorbidities/complications: hypertensive heart disease, and diabetes mellitus were more common. The presence of comorbidity/complication had no significant effect on quality of life of hypertensive patients. This differs from other studies, in which the presence of diabetes mellitus and heart diseases with hypertension significantly reduced the quality of life of patients [14, 15, 16, 17] ; our findings could be the result of minimal severity of the complications/comorbidities in patients. Antihypertensive drugs affect quality of life of patients [7] : Patients on antihypertensive medication had significantly lower quality of life in the psychological (p < 0.01), social relationship (p < 0.05), and total quality of life (p < 0.05) domains than patients not on drug therapy. A study by Erickson and colleagues [8] showed that hypertensive patients on medication had worse quality of life profiles compared to those not on drugs. The effect of side effects of drugs on quality of life among patients with chronic diseases is an important factor to consider since it impacts management of the disease; patients experiencing poorer quality of life as a result of drugs prescribed may feel reluctant to adhere to prescription [20] , leading to exacerbation of the disease.
Higher quality of life score was observed among single male hypertensive patients, with no symptoms; this suggests that individuals with no symptoms had a better total quality of life. Multiple regression results showed that income per month and symptom count significantly relates to quality of life score in all domains except the social relationship domain. Increasing income causes a concomitant increase in the physical (p < 0.01), psychological (p < 0.01), environment (p < 0.01), and total quality of life (p < 0.01) domains. Most (82.8%) of the study participants did not earn more than N100,000, (US$ 610), while 33.9% earned less than N20,000 (US$ 122 at the current exchange rate of N164 to US$1). This could be a contributory factor to the slightly above average quality of life experienced by individuals. Number of symptoms reported by patients had a significant negative relationship to quality of life scores in all domains (p < 0.01). Higher symptom count potentially decreases quality of life of patients, this is similar to previous findings in which increasing symptom count in patients was strongly associated with poorer quality of life [8, 12] .
The effect of diagnosis on hypertensive patients in this region is consistent with findings in other regions, but the effect of BP lowering on health-related quality of life is inconsistent with other studies. The negative impact of drug use and symptoms which may be the result of disease or adverse effect of drugs, was confirmed in this study. Drugs offered to patients should have a low side effect profile with maximum benefits. Antihypertensive medications with a high side effect profile could be detrimental to the quality of life of patients. This study contributes to quality of life in hypertension, as research on hypertension, and hypertensive medication on hypertensive patients is limited in the sub-Saharan Africa region.
Conclusion
High BP does not influence health-related quality of life of patients, rather, quality of life is influenced by the knowledge of the disease. Presence of symptoms and low income worsen quality of life, antihypertensive drugs lower quality of life significantly. Reorientation of patients' belief and attitude toward hypertension is needed. Individualized care of patients, with drugs having low adverse effect profile, is recommended.
